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(57) [mm 

mm] mmeo^iAmmittriSi^Lti^^ 

mMM'&E.-^ L fc-M.-^mm^m-^iz t ^zx nxm 



1 

Wib-Thmm 1 \.ztm<r)^w^m, 

t . ^%>if^mz^m^ixtznf,zwmf.zmmz^j:h 

iMxm ittz\t2 ^ztm<^im%mm. 

im^m ] m%i<nn3i[\L^mz^m^ixtz^i<z%mm 

t'-;l';z.;t^*y, ^ Vv-r^/H^h 'J;i{?y^;t^=^fxx■?- 
1 -4 <D^^-mi}Hztmconyi<.nmwit. i-^ttz t in 

[0001] 
[0002] 

E;!)>oSx;tvt^dr'-^Jg2r^- LTfc 0 . *;t:lf^tt^t' 
( 0 0 0 3 ] -e^O 'J f-^ A-f 3j-yz<icmM{c«&i5ill.m 



(2) i^^2001-5 72 34 

2 

F*. LiPFs. LiC104, LiAsFs. LiCFaS 

[0 0 04] ^fc, U^-^A-^jj-yzjxmftfioftfigtL 

v^^>iiTfc 0 , Mtmizimmmmti^mm 
mt^zji^m^tLX\,^h. mm^mfm. f co (o 

0 2 ) ffl<OffiSPi*< 0 . 3 4 n m0,T<7)^mMmX' 

h-ox. i¥ikn^mMi . (002) mcommm^ 

10 0. 34nm$r*S;c.|, IvJ^-C'J) S . ffi 

[ 0 0 0 5 ] r CO J: 0 ^j:mmmt: nmt itzmm 
xu. ^mymmzim<nm7i^^mmzo$!,<. 
^mco^m'^mm&Timx-h^. mz. ma^ 
t'<omm&m.mmn.mizmmi. mmmtix 

s t , m,mi>zmm<7)mi-ii^mRiBtim Kmz'o. o 

[0006] z<7)tzi^iz. nmmt Lr^?at'»iiif* 
x% h ijK 'MTt^mR&ti^mmizmz o < v ^x^ 

0, M.mm^<r)ra\fuy/!-7i(:^^-h(o-t^mimm 
tim<m-:ffti^bi^ixx\i^h, ^mzj:'>xn7mm<D 

30 iSL^m^ixx^rz, lii'i.miSLm'^^WM'i-^^ 
>\^mmuzm^i,zmzio'^t\\ m'j'^^j:m7tmR 

ifiik^t^tlX^^h. 

[0007] mmmmm^'^mm>i 9)vm^ 
mi.^'^h-mtLx. 'mmz^m<r>mm]iMi. 
s*a*<ii^$ixTv>s. -mz. mki.x'<rmsm<^ 

m%mw.i^mmmzn.'PX'h h cr^^zn t x . m.'rt 

nmz±t\.^(r)X\ %%-9tmmit.zi,i>mwiim. 

[0008] 

50 *3J:r/-e<0^^7j<lj»}B[S:fiEffltT«fli!^tSrS:|fi]±$ 



3 

[0009] 

mk 1 m g 0 0 . 25 tx P^\:XVX'hh1I^^^W>Z 

[0010] iwxmmm%-n'mmm^^mm. 

§S 1 g tc:*f LT 3 g $r:n-4 ^ Z. <n%l-\,Z 6 0*CT' 
0 . 0 1 vs-Mn L, -m-mm-^t^h 2 sa^mtwiiiE 

[0011] miie«IN7j<?Mi: LT«i, H^^^xxr 
l^^ym, *7K7^';uag, 7x:i^>'x (^^;l';^-,i< 

PFe. LiBFimmtK, ^mmio. i~3 

[0012] tfc^^mii. y-?->A>f H-try 

[00 13] 

^if^ixim\>^fzzjm\m^mmz-^\^xmmzm 

[ 0 0 1 4 ] 7K % m m 
*?gBSwsb^#7Km»?s(i, immttnM'^b lx 
<r>')^'^M.^&tit^i-h%mkX'h-oX . c<7)^^7km 
mm^^mth-nmx'mfs.Ltzmzwm^iihmMS. 

^^JliS 1 m g 0 0 . 2 5 w AWT. i?^ t 
<{iO. 2 0;uAj.:lT. J:0ff*L<{iO; ISvuAW 

[0 0 1 5] ■mt%.mtnymMw.ti)^(=^j:hnMt 

^S^-tc-JgmE & Epjp Lit ^i,zMihWMt , mm-ft; 

^«i^«?Ej!jmsjEtcjfi® Sill) mat . nmix-m 
:mm(r)m<m\zim^tih'm.<.z±m^ixi,if. m 

(Rfi<)tC0t33fi':^<, m.-oX, -^B^S. -^mJI^EpjP 
»iS^ffi3i<3fi(ElWfcO(Cjfi-:Jv^7tB#<?)liT'J)-5T. -eo 
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4 

l;8i£li*< 0 . 2 5 ju A/m giaTT'fcl) i: . ®l!i+t'<0 

mw.i-d:n.m. -dmmM<nnMmt Lximx-h 

[0017] iiiimffifflti, mzm-mmm\^xm% 
10 ^fih, -ttchh. %mt^mmm-h--n<r>nm 

1 8 Ammx'^ . -e IX ^(o^m.i^mi 1 5 m gia 

±tL. mfi50@#(tJ:{il 0-1 Sms/cm^mS. 

(r>immii^j:< . tfzm^it^-^zii'b LX 2Wiimi 
(Dmm^uz'o. 2o^^i^)i^i;j±m.mmi¥m 

20 10 0 18) I o-lfcom^t IX. ■tWJ^'^J^^irm 

«»Kt-j) I. L i p F 6 mmm'.z 0 . 5 ~ 2 . »s 

L<{iO. 7--1. 5 ) <7)illST'^ML.TV^ 

1 tc*^ Lx^^yvmrnm 2 ~4 1 -r s . 

[ 0 0 1 9 ] Cico J: a LTSgf^$iifcm^-(L^5lli^ 
IC, i^«)X-v>^^LT*»io, 6 0X:X'0. OlV^Ep 
30 jDt, 2 5^0Epjo2:ffiMtl.. EpJnti^lCClcom^fl: 

hhrn^-^mz^sh, m-yx. mmacoaj^<4. e 

0 'CT' 0 . oivimm. mmm^ 4. 2 5 Sf rat^o 

g) ti-i.. 

[0020] W7iin,mmm^ 

40 mmit. ^ixmrnnt Lxmttmmx'h-y 

X. m$tihiiFA<.mfmii. m^comtim^MA^^m 

HIS 1 m g SJt 0 0 . 25m AVXTizm^^ il^i>c0X' 

[002 1 ] mmnt LTiaffl»rtg^r'j^'>AJst lx 

{4, LiF, LiCl. LiBr. Lil, LizS 
O4. LiOH, LiSOaCHs, LiS03C6H4CH 
3, LIPF6. LiBFt. LiC104. LiAsFs, Liz 
SiFs, LiCiFgSOa. LiCeFnS03^j:i;<7)tJf- 

50 [0 0 2 2] tti^ 9:(r)-^X'7r:^tLh V 



(4 

5 

tmthZta^X'^l. LiOSOiRs. LiN (SOt 
Rg) (SO2R10) , LiC (SO2R11 ) (SO 
2Ri2) (SO2R13) , LiN (S020R14) (SO2 
OR15) (ZZX\ Rs— Risti. ^V^^^pi— T'JboT 

Xi>X\\ 

[0023] IfLf><7)|*l, LiPFe. LiBF4, LiO 
SO2R8. LiN (SO2R9) (S02Rio),LiC 10 
(SO2R11) (S02Ri2) (S02R13) . LiN (S 

O2ORH) iSOzORii) mtK. §^>C{i, L 

[0024] nmi^b ixii. mx^'r/\^<om. 

im^f-)\^. Wm:c^)K fiilSrDt;i., i^K^f-;!., 

t'C0M«x-ryp, •fh7bFn77y:5r fc' OS 
>'<;<-N. r-yf-a7^hy^t'<0S*?xx-f;K 
Uh-y^rt'cOii^^TSK. N. N-i^:>(^)l'>( 

i^mi-hzbi]<x'^h. 

[0025] ztii^com7muff)<^xh . mm-ft^ws 

m:s:XT)l'X'hi>Zti)mtU\ ^S^^c^BSx>(.T;^^o 
fiaifcLTJi, xf-U'>-;>>-*;^.-h. rntfl/ 

h, 1. 2-7"^Uy;!!?-!lf;t^-h, 2. S-T'f- 
U'y;*---K^^-h, 1. 2-'<.yf-Uy;^-.-K;ts-h, 

2. 3-''<yi'Uy/j-^:^^-h^^l^i}mf(>tih. m 

)l'Xi-)U:^-7i<A>-h, vX^yP;;!7-,-tf^.-h, ;<i-)U 

[0026] iS:|ic^SSxxT;Ui:Mt*c^iSx;^r;l.t 40 

S-^SiJ^ti: att%-C-^tT, S«^SSx;^ryP : 
^iexxf-yl^*<5 : 9 5-9 5 : 5. »*L<Ji2 0 : 

80-60 : 40X'hh. 

10 0 27] tti. :^mMizi!hhiiMmmzii. m 
si<^n^mmzDnix . mmiz-^m^co^^&comamt: 
m^i-?>zb^mtu\ ^(^xo^muamb lt(±, 

i^i:^ttK-ma\\L-^W^. ^ Vicryl 50 
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m>iio\iz^nzmL<nmij^i^h^-^mm 
mi,zmthz.bmti, 

[0028] mmb LX . <!K<Mc^^mih Zbifi 

x'th. 

( a ) i;t':i;PXf- h . h':i/l'Xf-U-y 
7^'iJa'fDdfd/;<f-/l/Xf-l^>:!!f-;K 
^^-h. ;<:?^"Jo-^ DdE-i/^f-ypxf-^y;*-,lf^.- 

(b) VU-fyK. N-x^yl'Vl^'f 

[0029] ( c ) ^ y v-r^;H?h U;(7/l"-Kdf v-xf- 
yp, ^yi^7^/l/B?hU (>h^i^;)5f/l/4fr.;i^x^ 

yu) . yi^r3f;H?Mi (x^dE■>';i^;^;J^-;^x^ 
yi-) , ^yi'Tifyi/gEhUr/i/^yKT/u^/i/S: 
xf-;u, ratvi^) . ^yi^Tjfywg^h'j (hijp< 

hdf j^x'J;I/rne;P) , ^yv77;l/KM) (tHD 
dfi/-xf-/l/) , ^Vi^TJUmhV {y^Ji^'JlV) . >f 
Vu'T^ivmV') (T:5";o-f odfxxf-;!/) , ^fy^- 
r^yPKh'J (^:?^"jD-f o^j^xf-yi') . 'fyi/T 
3f /l/g? MJ t':i;l/, y xT7;HS h 'J r l> /l'. y x 
Tjfyl'Kb 'J 7x:::;K0i 3^r>f y J^T3^;^i!xxT;^ 

[0030] CliXfi}^*^'^ . i/'h':zyl^X^uyX?-.-l< 
b . h'c:;i/Xf-u y;^-,-^;^- b , fc^KvU^f y 

xX^;K -^yvT^fyUSh'; (r^'KO'fodfxxf- 

[003 1 ] z-fihcnmrnwi. i^:^nMm^^z. ^n* 
^^95-99. 99mm%.mmo. 01-52* 
%(m-^^z^j:hi,omm^^ixhz.bimtL\\ z 
<r)mHzhhb. mti%^mm^^^h%m^^h 

[0032] ^M'S.b Lxmi-'^Aw,mii<r>mm 
i:tm^ymm^i,zmm^fi. 0.1-3 (^/p/'j-y 

h)V) . iftL<{iO. 5-2 {^)V/^)'yV)V) <7)}|| 

I. 

[0033] ztitTizmitinmrnmii. u-f^ 

j^m^mmizmm uam^mx-mti zbt^^) 

i-^M.^i^ymm-^<irhl.X'^tL<. 

ti:K<nwmmmz^iiLtzm.x'mLx{,x\\ 

[0034]Z »: It jffi 



. (5 

7 

(0(002) ffi«fflrBlll**0 . 3 4 n mWT<0M^tt<7) 

i^v ^^-^«>^>^: !> VISIT'S) D . ^HK^Sff . ( 0 
0 2 ) ffit7)ffirBm<0. 3 4nm^mx.6^nX'hi>, 10 

-x^-t'yy T ^ ^N'-, ^ y 7 X -X;«?---Ky7'f 

nt'-x, icr,mm^cr>mm^:'i!tsmm2ooo'ca 
[0036] tfzTEmm&thjEmm^nb lt^, 

Co02, LiMn02, LiMn204, LiNiOa, 

Li N ixco(i-x)02. h^^'^mp^mm-im'^^^ 

•(btl, f^lt«'MoS2, V2O5, T i 02, MnOz. $> 20 

( 0 0 3 7 J 0 ^j:tm^:m^m^mm~<!f:M 
mmzmLxiimt%zbi}<x-^i. Rmmtixp] 

mix^j:inmit, mamm oiziEmmmi: 

m^LX^j:^iEm2bi. ^N*«fi??S7!)<aA§fL;t-fe>'N' 30 
U-^'SiiYtX^^b. Z.(r)%mWcr,±Ti,zmtWi.4 

im^trzmx'mmT55izi^ifiLt:i,m'hi. mm 

izt^zx'omm^ti. ^ix^'ixnmv-vi m 
xj/]Emo-)<i2^'ftixnmihi\'^iiiEm2tm 

[ 0 0 3 8 J 0 1 T'ti, -tJ-^U-^f 3 i: L-T^ILttc^M 
SrffifflLT^^i.*^. mM'St IX. ^^7j<1S«?ST'K^^ 

[0039] CLcomffi-Oi. lEffi';- H 1 2{i, mssig 
»Tffl3S^85r:frL-cm?iS7 tcOl:mWjS^*<ll4.ixT 
t^l., I:?l!>l*ia5c7)ff:>]*«±#ti.i:, «S)gBiffl»«8 

tim^iifMimixm-^ix. mmwsi^tii, 

[oo4o]ia2{±. a-Y ymi^yiinMm-ixmmmii 
x'hh. z (nnmx'M . nm^nm 1 3 . nssttiE® 1 50 
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4. n^im^^is^f^v-9 1 5, nv^-^i.t 

TtrfiXryuxcoSl 7, i3j:lXvN'^.2 0*<. tfiSl 
3, 5. jEfiil4, 7)i'i-^ l.ttz\iX 

T-yvx</)m 7, >'N':*.2 0O)i;ft'a«$ixTUI., 

fe^l 9*^7^X^-7 M 8 $::frLT*>t»I.C:t t J: •) 
5X0#^t'oi^TV^5. 3. -fevW-^- 1 5. lEffi 

iitw<v^xTyux^ t'(7)«Mco t (Titfim tixh. 

[004 1] 

[ Mi<!?<i ] d^^zmmi^mLx^wni^^iamzwLm 
itiK ^mm^ixhmmf.zx*)m^^ixhi,(r) 

[ 0 0 4 2 ] t-r, 55^«iii{iafig*jj:txL i c o02m 

1 c o 02 -^m^mm: t . -eti-pncomfitc 

[0043] <59«MI8mffi<0#S!>||^«imti|£[i: 
L-C. ^^HiS (*^IIISttiii?,. LF - 1 8A) 2rS«i 
filL, v:<0^^{}a*8 7Ma5i:?S«SiJc7)!Kij7-/ 

it\^- 'J T V ( p V D F ) 1 safias t jsjpj 

CON -^f-y^h•u u ytc^i-itsii:, ^mm^^mx 

mmmi'm.(nm,w^zmi5L. mk^^tz^. Em 
:iixim.^\ Ammffinmkiiznh^tc^^x . a 

/?${il 1 O/xm, a*(i2 0mg/^14mm-C3i-5 
it. 

[0044] <LiCoO2mffi<0f^$?>LiCo0 

2 (*ffiFMCX:h>-'-i^XTAXttMft. HLC-2 

1 ) 9 0fi*a5. mnMbLx<r>m^6ms.u. r-tf- 
i^yr^ 'V 9 1 mm. ni^xmrnit lt«o;ku 7 «y 

it^-')ry (PVDF) 3Ma5t5:?I^L. fg^JcO 
N -^^;i/ta 'J ^-V yic^J-icS-ti:, L i C o Oz^JiJ 
X9U-Srffll3t;t. icOL i C o02-^S'JX5U-^ 
i[§2 0;umc7)T;l-SS{C^^iiL, lE^i^-ti-fcf^, 
m^L. CixSrfigl 3mmconffi*tttT*>feV^T. L 
iCo02«ffiSrf^MU>:. L i CoO2-^M«0iI${±9 
0/xm. fi*<i3 5mg/<^13mm-C*o;t. 
[ 0 0 4 5 ] <L i -^JIi8m?l!lcO-f^^>Sl2(CjnL 

^tSMISmffi 1 4 . e@ 1 6 mmX'W-^ 0 . 3 mmco^ 
aU^'^AJSl 3, fc<J:l/fJI$2 it@l 9mm 

<oj!j:^fLtt^l'rDtv>-7-f;i^ASso-tyN-u-^ i 5 

XryWXS«02 0 3 2-9-'(XcO«?tefel 6(C, 
W)^^2^m3. ■tyNV-^'l 5. 39!gMISmffil4 

[0046] ^(n^k. HrVNV-^ 1 StC^^^Km^O . 
0 5ml$-aAL, $<ofcl?$l. Smm, fiSlS. 
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m?l!il*l<?)^Sftt?:«J$L. Ilg2 0mm. ^$3. 2m 

[0047]<LiCoO2 -^mm^<t(7)im>m 

Mllltt«ffil3. fcj:t;f|¥$2 5//in. Sgl6mni<0 

f»m^m^ 1 3 , -feysV-;? 15. L i C o Oam 1 

[0048] -ecOf^, 4ry W-^- 1 5 tC#7j<l:»?S 0 . 
0 3m I SraAL. $^>tJi$l. 2mm. ffiSl6m 

?l6l*)Om?m$-«l^L.. ilg2 0mm. ;S§3. 2mm 

^7)3-^ L i c o 02 -^mi^mmam uz. 
[0049] <mh.m^m(r>mM>L i -^mmismm 

x-vy^^^ft{i, m. 6mA/cm2(?) 

0 V ^ T'JSt« bfzm 0 V tC«1?F t T^SScmB^ 
Pb^St 1 O^mt L. -ec7)m-*!;0 . 6mA/c m^(r)n.m. 
m&X'l. 2ytXfS^LXi)>t>l. 2V{zUnLX-k 
im.^f^ilO^^):.th, }!Kl,Z. mi . 2mA/'cm 
2 (Dfgm&XO V ^ fS^m L;t:fA 0 v^zm IX^ 
m^mi:5^mbL. ^ff^'imi. 2mA/cm2<^m 
g[^St-l. 2V^T-5CTLT*»^>1. 2Vtc«1^LT 

l00 50J»:tc, ;cOt|?|!i5:6 0*Ctr#?aL. 0. 2 

mA^isa, 0. oiv'^%\i<^ikWx-k2 5^mm, 
z<7i^'mnzmifz%^Mim'&L. wmv^^ 
^zm-i.m&m.'n^itVimLtz. 25nmi(r)m^m. 
^miwmV[n<nfdfif,zm^Lfz. 

[0051] <mm^TX hyL\ -5?^JII8«?fficO 
f^^ai^<7)3-t'^^;UStLT2mA^m?j|. 

0.0 1 v^mff<7)^frT'^ 1 oB^roioscm^-ff^r-p 

»:v^T-. -rcOl;vt!!2r6 0"'C(0liMci4BFBmff 
Litf^. 2mA,^Wu 1. 2V,^«JEc7)^#X-^5S# 

(0052] LiCo02 -^mrti«?tc^;^^tC{i. 
^1'»:c7)^f1^-C'X->->^''^ff-,7t, t=5rt)*., 0. 5 
mAcO^ma. 4. 2V(7)Sl:Ecr)^f^t-. 4. 2Vf 
<?)^8iE(l*<0. 0 SmAtC^SiT^IIL. -fi^f^lm 
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1 0 

AC0S18S. 3. 0V<OSt|£E<O^fefrr. 3. OVt'O 

«»Sffl*^0. 0 5mAlC>5r§^T'Sc«Uv:. iJjV^T*. 1 
mAcTj^mSE. 3. 8 5Vc0^aE<0^fft-. 3. 8 5 
VT'iOmaffl*<0 . 0 5mAlc^|,fC'3'E«^firo/v:. 
[0053] »:v^T'. 6 0-CcOMiaWc 1 Biaffi#L. 
fiom. ImAO^ma. 3. 0 Vc7)^^c7)^frT'. 
3. OVT-iOm»Sffi*>'0. 0 5mAtC^I,i;Tl8c«^ff 

\.znth. 'smpcfnmMmfnYcMi^mmm {%) 

10 bLXSMz. 

[0 0 54] (Hitee^iji ) Li PFeSrl 5. 2g(10 
Ommo 1 Xf-U->-;{?-;K:t>-h (EC, 3 9. 
8M%) . >''^-?-;l^;^-4f;^-b (DMC. 5 9. 7 
fi*%) fcJ:l/fi^'t-;l.x-?-UyX?---K:t'>-h (DVE 
C. 0. 5M%) OiS^^iifc?g»$1i-t:. 2 5'C-C 
lOOmltL. LiPFsiiS I(mol/l)<?) 

[0055] ^con7\^nsm{zr>\^xmxM.mMi:m% 

20 iXTtmS. t^^b^jitliam 5-2 5B§rBTCi5{i'- 

^tc=5r 0.25 ^fmkff)mh%m.mi.. i m g 

SJtOO. 22txkX'h->ri, ^st. Li-^JSHtSIl 

?i!iio;s?affi##tt&ii/<. ss»#^ (%) ^^itie 

[00 56] (Mfe^J2) ^MHCfcV^-C. xf-uy 
ij-if.ii.-Y (EC) . 5''.Xf-;l';if-*::^..-h (DM 
C) iii.-lfV\i-)V:i-^Vyii-if^-.-V (DVEC) 

30 02-^^jiis«?t{cjgfflt. ^smm (%) 

tX^lizmXsilfz. 

[0057] {mmms-^io) mtmii,zi5\,^x. =j 

ij—jf.^-h, ilTitvw^yi?, 7x- 

ixyy (;<^;^^-;^^;^.-^.) , >f yi/rif/H!M»x? 

xxf-;p. >f y >'T7;HS h 'J ( T ^"J ndf 

v-xf-zu ) i t/i^'h' - y ^ -eix-ftifflv 
Wi«JgWli:|5|«{ctT-5fv:. Jiii«giEfflSra!l^L^>:^ 

40 [0 0 58] (JtWl) ^^7j<m»?KtLT. x^vy 

;^-;}f^.-h (EC. 4 0fiM%) h i/;<f-;l/;&-;if^. 

-h (DMC. 6 0fi«%) c7)ii^i§^S-ffl(,^y::J,:lJW± 

c o 02 -%fmiim.m<r>mmmm ( % ) tcoi^f t 

[00591 

[^1] 

50 
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